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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fornns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4, 6-9, 12-13 and 28-36 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Dandl, U.S. Patent 5,707,452 in view of Tan et a!., U.S. Patent 

5,795,451. 

Dandl shows the invention as claimed including a plasma processing apparatus 
for processing a substrate 80 comprising: a wall 78 defining part of the process 
chamber within which a device 54 is used for igniting and sustaining within the process 
chamber a plasma for the processing; and a magnetic array having a plurality of 
magnetic elements 14, 30, 32, 34 and 88, that are disposed within the periphery of the 
chamber, the plurality of elements being configured to produce a magnetic field 
establishing a plurality of cusp patterns on the wall (see fig. 2 and its description). 

Dandl does not expressly disclose that the apparatus comprises a device for 
changing the cusp pattern. Tan et al. discloses a device for rotating magnetic elements, 
such as permanent magnets, so they can be rotated to shift the magnetic field over time 
in order for a more uniform processing of the substrate, therefore improving the 
substrate being processed (see col. 1, lines 43-52; and col. 3, lines 9-15). Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
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was made to modify the apparatus disclosed by the Dandl reference as to further 
comprise a device to rotated the magnetic elements in order to shift the magnetic field 
over time for optimizing the substrate being processed and the process being performed 
in the apparatus by reducing the damage of the substrate due to a more uniform 
processing of the substrate. 

Dandl is applied as above but does not expressly disclose that the substrate 
support is a chuck, but the examiner takes official that such means is well known and 
used in the art for securely supporting and holding substrates in the processing 
chamber, and its inclusion in the apparatus disclosed by the Dandl reference would be 
prima facie obvious. 

Dandl further discloses that the magnetic field has an azimuthally symmetric 
radial gradient, wherein the magnetic elements are permanent magnets; wherein the 
magnetic elements are axially oriented about the periphery of the process chamber; the 
plurality of magnetic elements create a stronger magnetic field, of 875 Gauss, at the 
wall and a weaker magnetic field above the substrate. 

With respect to claims 6-7, such limitations are directed to a method limitation 
which are view as intended uses and do not further limit, therefore do not patentably 
distinguish the claimed invention. Note that the device for rotating the magnetic 
elements can be configured to perform the claimed limitations. 

Claims 5, 10-11, 18 are rejected under 35 U.S. C. 103(a) as being unpatentable 
over Dandl, U.S. Patent 5,707,452 in view of Tan et a!., U.S. Patent 5,795,541 , as 
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applied to claims 1-4, 6-9, 12-13 and 28-36 above, and further in view of Shan et al., 
U.S. Patent 6,113,731. 

Dandl and Tan et al. do not expressly disclose that the magnetic elements are 
electromagnets. Shan et al. discloses the use of electromagnets for generating an 
electronically rotated magnetic field in order to reduce damage of the substrate being 
processed and increase radial uniformity of the plasma process being performed on the 
substrate (see col. 4, lines 45-58; col. 5, lines 1-5; col. 6, lines 51-65; and col. 11 -line 65 
to col. 12-line 44). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to modify the apparatus disclosed by Dandl 
and Tan et al. as to comprise electromagnets as the magnetic elements and as to rotate 
them to shift the magnetic field over time as to optimize the process being performed in 
the apparatus by reducing the damage of the substrate being processed and increasing 
radial uniformity of the plasma process being performed on the substrate. Note that the 
magnetic elements can be rotated in an alternating pattern or in a same direction. 

Moreover, note that Shan et al. further disclosed that the electromagnets can be 
replaced by permanent magnets (see col. 9, lines 50-67, and col. 1 1 -line 65 to col. 12- 
Iine16). Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to use electromagnets in the apparatus of Dandl and Tan et al. 
because there is not evidence that the choice of a particular magnetic element would 
significantly affect the overall performance of the plasma processing apparatus. 
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Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dandl, 
U.S. Patent 5,707,452 in view of Tan et al., U.S. Patent 5,795,541 , as applied to claims 
1-4, 6-9, 12-13 and 28-36 above, and further in view of Setoyama et al., U.S. Patent 
6,196,155 61. 

Dandl and Tan et al. do not expressly disclose that the device for moving the 
magnetic array comprises a device for moving the array closer and farther away from 
the chamber. Setoyama et aL disclose an apparatus in which the magnetic array is 
move farther away and closer to the chamber by a device 14 or 15, in order to change 
the magnetic field strength (see figs. 1-2 and their descriptions). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the apparatus of Dandl and Tan et al. as to comprise a device for 
moving the magnet array closer and farther away from the chamber, in order to change 
(adjust) the magnetic field strength. 

Claims 1-4, 6-9, 12-14 and 28-36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Setoyama et al., U.S. Patent 6,196,155. 

Setoyama et al. shows the invention as claimed including a plasma processing 
apparatus for processing a substrate 4 comprising: a wall defining part of the process 
chamber within which a microwave device is used for igniting and sustaining within the 
process chamber a plasma for the processing; a magnetic array having a plurality of 
magnetic elements 20a and 20b, that are disposed within the periphery of the chamber, 
the plurality of elements being configured to produce a magnetic field establishing a 
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plurality of cusp patterns on the wall; and devices 14 and 15, for rotating the magnetic 
elements as to change the cusp pattern of the magnetic field, and which can move the 
magnetic array closer and farther away from the chamber (see figs, 1-2 and their 
descriptions). 

Setoyama et al. is applied as above but does not expressly disclose that the 
substrate support is a chuck, but the examiner takes official that such means is well 
known and used in the art for securely supporting and holding substrates in the 
processing chamber, and its inclusion in the apparatus disclosed by the Setoyama et al. 
reference would be prima facie obvious. Also, Setoyama et al. does not expressly 
disclose that the devices 14 and 15 are connected between the plurality of magnetic 
elements and the process chamber, but there is no evidence that such device 
arrangement would affect the overall performance of the apparatus. 

Setoyama et al. further discloses that the magnetic elements are permanent 
magnets which are axially oriented about the periphery of the process chamber. Also, it 
is inherent from fig. 1 that the plurality of magnetic elements create a stronger magnetic 
field at the wall and a weaker magnetic field above the substrate, and that the magnetic 
field has an azimuthally symmetric radial gradient. 

With respect to claim 32, Setoyama et al. does not expressly disclose that the 
magnetic field at the wall is between about 1 5 to 1 500 Gauss. Regarding this 
processing parameter, and as stated above, Setoyama et al. discloses that the 
magnetic field strength can be changed by using the devices 14 and 15. Therefore, in 
view of this disclosure, it would have been obvious to one having ordinary skill in the art 
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at the time the invention was made to optimize the magnetic field based on the process 
being performed through routine experimentation. 

With respect to claims 6-7, such limitations are directed to a method limitation 
which are view as intended uses and do not further limit, therefore do not patentably 
distinguish the claimed invention. Note that the device for rotating the magnetic 
elements can be configured to perform the claimed limitations. 

Claims 5, 10-11, 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Setoyama et al., U.S. Patent 6,196, 155, as applied to claims 1-4, 6-9, 12-14 and 
28-36 above, and further in view of Shan et al., U.S. Patent 6,113,731. 

Setoyama et al. does not expressly disclose that the magnetic elements are 
electromagnets. Shan et al. discloses the use of electromagnets for generating an 
electronically rotated magnetic field in order to reduce damage of the substrate being 
processed and increase radial uniformity of the plasma process being performed on the 
substrate (see col. 4, lines 45-58; col. 5, lines 1-5; col. 6, lines 51-65; and col. 1 1 -line 65 
to coL 12-line 44). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to modify the apparatus disclosed by 
Setoyama et al., as to comprise electromagnets as the magnetic elements and as to 
rotate them to shift the magnetic field over time as to optimize the process being 
performed in the apparatus by reducing the damage of the substrate being processed 
and increasing radial uniformity of the plasma process being performed on the 
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substrate. Note that the magnetic elements can be rotated in an alternating pattern or 
in a same direction. 

Moreover, note that Shan et al. further disclosed that the electromagnets can be 
replaced by permanent magnets (see col. 9, lines 50-67, and col. 11 -line 65 to col. 12- 
Iine16). Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to use electromagnets in the apparatus of Setoyama et al. 
because there is not evidence that the choice of a particular magnetic element would 
significantly affect the overall performance of the plasma processing apparatus. 

Allowable Subject Matter 

Claims 15-17 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luz L. Alejandro whose telephone number is 703-305- 
4545. The examiner can normally be reached on 5/4/9. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory L. Mills can be reached on 703-308-1633. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-305-3599 
for regular communications and 703-305-3599 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0661. 



LLAM 

October 1, 2001 October 1 , 2001 
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